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Exet�sei
 HlektromagnhtismoÔ I, 18 Febrouar�ou 2010Di�rkeia exètash
 3 ¸re
Kal  epituq�aJèma 1o:Ep�pedo
 puknwt 
 me oplismoÔ
 kuklikoÔ
 d�skou
akt�na
 R, èqei w
 �xona ton �xona z. O èna
 opli-smì
 br�sketai sth jèsh z = 0, e�nai geiwmèno
 kaifèrei sto kèntro tou mikrì hmisfairikì exìgkwmaakt�na
 a. O �llo
 oplismì
, sth jèsh z = b, for-t�zetai se dunamikì V0.
V=V0

V=0

z=b

O

z

z=aAn a ≪ b ≪ R, na breje� to dunamikì sto q¸rometaxÔ twn oplism¸n.Upìdeixh:
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, r ≥ b .Jèma 2o:DÔo hmi�peire
 geiwmène
 metallikè
 pl�ke
 ekte�-nontai par�llhla sto ep�pedo xz, h m�a sth jèsh

y = 0 kai h �llh sth jèsh y = π. To aristerì �krosto x = 0, e�nai kleismèno me mia �peirh tain�a poudiathre�tai se dunamikì V |x=0
= 9 sin y. O q¸ro
metaxÔ twn plak¸n apì x = 0 mèqri x = ln 2 e�-nai gem�to
 me grammikì dihlektrikì diaperatìthta


ε = 3ε0, en¸ gia x > ln 2 e�nai kenì
.
0

π

y

x

z ln2

V=9 siny

V=0

V=0

(a) De�xte ìti stou
 q¸rou
 {0 < x < ln 2 , 0 < y < π}kai {ln 2 < x < ∞ , 0 < y < π} isqÔei ~∇· ~E = 0 kai�ra to dunamikì ikanopoie� thn ex�swsh Laplace.(b) AfoÔ gr�yte ìle
 ti
 oriakè
 sunj ke
 de�xteìti lÔsh th
 Laplace me th morf 
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0 < x < ln 2
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c3e
−x sin y , an {

x > ln 2
0 < y < πti
 ikanopoie�, prosdior�zonta
 tautìqrona ti
 sta-jerè
 c1, c2 kai c3.Jèma 3o:(a) Pw
 sundèontai h kuklofor�a tou dianusmatikoÔdunamikoÔ ∮

~A · d~ℓ me th magnhtik  ro ?(b) Na breje� dianusmatikì dunamikì gia to magnh-tikì ped�o ~B = 2e−x2
−y2

ẑ (se kat�llhle
 mon�de
).Upìdeixh: Se kulindrikè
 ~B = 2e−r2

ẑ, ~A = A(r)φ̂.Jèma 4o:KÔlindro
 ape�rou m kou
 kai akt�na
 b e�nai omoge-n¸
 magnhtismèno
 me magn tish ~M par�llhlh ston�xon� tou. Mèsa ston kÔlindro smhleÔoume miasfairik  koilìthta me kèntro shme�o O p�nw ston�xona tou kul�ndrou kai akt�na a < b. Poio to ma-gnhtikì ped�o se ìlo to q¸ro?Upìdeixh: Mpore�te na jewr sete gnwstì ton tÔpo
~Bσφ = (2/3)µ0

~Mσφ pou isqÔei gia to eswterikì k�-poia
 sugkekrimènh
 katanom 
 magn tish
, kaj¸
kai to magnhtikì ped�o sto exwterikì aut 
 th
 ka-tanom 
.


